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II. Monfieur Caffini his New and Exact Tables for the Eclipfes of 
the Firfl Satellite of Jupiter, reduced to the Julian Stile, and 
Meridian of London. 

A Mong the Books the Royal Academy of Sciences at Paris has 
lately gratified the World withal, there is one which has 
for Title, Recueuil d' Obfervations faites en plufteurs Foiages four 
parfeftionner P Aftronomie & la Geographic , Avec divers traitez 
Aftronomiques. In which thofe S$avans have let a very com¬ 
mendable Example in afcertaining by undoubted Obfervations 
the true Geographical Site of all the Principal Ports of France , 
which it were to be wilhed other Nations would imitate. By 
this Survey they have demonftrated the Encroachments their 
Geographers , and particularly Sanfon , had made on the Sea to 
enlarge their Kingdom, and have retrenched more of their Ufur- 
pations on the Weft, South , and North, than all their Acquits 
on the Eaft amount to twice told. 

The Method they have ufed to determine the Longitudes of 
their Places, is by the Oblervation of the Eclipfes of the Firfl 
Satellite of Jupiter , which they find almoft inftarttaneous, and 
with good Telelcopes dilcernable almoft to the very Oppofition 
of Jupiter to the Sun: And it may be laid, that this Account of 
the Longitudes obferved, has put it paft doubt that this is the 
very bell way, could portable Telefcopes fuifice for the Work. 
And could thefe Satellites be oblerved at Sea,a Ship at Sea might 
be enabled to find the Meridian Ihe was in, by help of the Ta¬ 
bles Monfieur Caffini has given us in this Volume, difeovering 
with very great exaftnefs the laid Eclipfes , beyond what we can 
yet hope to do by the Moon , tho’ flie leem to afford us the only 
means Pra&icable for the Seaman. However before Saylors can 
make ufe of the Art of finding the Longitude , it will be requi- 
fite that the Coaft of the whole Ocean be firft laid down truly, 
for which work this Method by the Satellites is moll appofite: 
And it may be hoped that either the true Geometrick Theory 
of the Moon may be dilcovered, by the time the Charts are 
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compleated; or elfc that fome Invention of Ihorter Telefcopes 
manageable on Ship-board, may fuffice to {hew the Eclipfes of 
the Satellites at Sea, at lesft thofe of the Third Satellite , which 
fall at a good diftance from the Body of Jupiter , being near 
three times as far from hint as the firft. 

The laft but mod confiderable Treatife of this Collc&ion gives 
the aforefaiu Tables for computing the Motions of Jupiter's Sa¬ 
tellites, but more efpecially thofe, for fpeedy finding the Eclipfes 
of the firft or innermoft. Wherein Monfieur Cajfini has em¬ 
ployed his Skill to make eafie and obvious to a!! Capacities the 
Calculation of them, which is otherwife operofe to the Skilful, 
and not to be undertaken by the lefs knowing, who yet per¬ 
haps would be willing to find the Longitude of the Places they 
Jive in. 

Thefe Tables have for Principles, That the innermoft Satellite 
revolves to the Sun in i d - i8 ! ’-. 28'. 36". fo precifely, that in ico 
Years the difference is not 'enfible,- That in the time of the 
Revolution of Jupiter to his Aphelion, which he fuppoks in 
4332 d * i4 h - 52'. 48", this Satellite makes exa&ly 2448 Months 
or Revolutions to the Sun: and dividing the Orbite of Jupiter 
into 2448 parts, he has in a large Table of ^Equation Jhewn 
what is the inequality of the Motion of Jupiter in each Revo¬ 
lution reduced to Time, aftuming thirdly, the greateft ^Equation 
of Jupiter 5°- 30'. whence the hourly Motion of th g Satellite from 
Jupiter being 8°- 26' - 4 , it follows, that the greatift (memd-ty 
( Jupiter palling the Signs of Cancer and Capricorn,) amounts 
to 39'. 8". of time, to be added in Cancer , fubftraded in Capri¬ 
corn. Laflly , As to the Epocha or beginning of this Series H de¬ 
volutions,he has determined the Aphelion of Jupiter about 1 ’ De¬ 
gree forwarder tha n Ajlronomia Carolina, and above 2 De u ces 
more than the Rudolphine Tables, viz precifely in 9°- of i'lbra 
in the beginning of this Century, which perhaps he fin is the 
proper Motion of Jupiter about the Sun at this tunc to require; 
and the number of Revolutions fince Jupiter was laft in fa/belie 
is here (tiled Mum. f. ’ 
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A fecond Inequality is that which depends on the diftance of the 
Sun from Jupiter , which he fays Monlieur Romerdid moft ingenioufly 
explain by the Hypothefis of the Motion of Light; to which yet Caffim 
by his manner of Calculus feems not to affenr, though it be hard to 
imagine how the Earth’s Pofition in rcfneA of Jupiter l hould any 
y/ay affect the Motion of the Satellites. This Inequality he makes to 
amount to two Degrees in the Satellites Motion, or 14'. ro". of Time, 
wherein he fuppofes the Eciipfes to happen fo much fooncr when Ju¬ 
piter Op poles the Sun, than when he is in Conjun&ion with him. 
The difrribution of this Inequality he makes wholly to depend on 
the Angle at the Sun between the Earth and Jupiter , without any 
regard to the Excentricity of Jupiter , ( who is lomctimes ' a Semi- 
diameter of the Earth’s Orb farther from the Sun than at other 
times) which would occafion a much greater difference than the 
Inequality of Jupiter and the Earth's Motion, both of which are 
accounted for in thefe Tables with great Skill and Addrefs. But what 
is moft ft^nge, he affirms that the lame Inequality of two Degrees 
ill the Motion, is likewife found in the other Satellites , requiring 
a much greater time, as above two Hours in the fourth Satellite : 
which if it appeared by Obfervation, would overthrow Monfieur Ro¬ 
ar’s Hypothefis entirely. Yet I doubt not herein to make it demon- 
ftratively plain , that the Hypothefis of the progreflive Motion of 
Light is found in all the other Satellites of Jupiter to be necelfary, and 
that it is the fame in all; there being nothing near fo great an Annual 
Inequality as Monfieur Caftni fuppofes in their Motions, by his Table, 
pag. 9. and his Pracepta Calculi. The Method however tiled to com¬ 
pute this is very Curious; for having found that whilft the Sun re¬ 
volves to Jupiter, there pifs ^ 21^ 1;'. wherein are made 225-* 
Revolutions of the Satellite to Jupiter , the Number of Revolution; 
fince Jupiter was laft in Oppofition to the Sun,is what he calls Num. II. 
in which the Inequality of the Earth’s Motion is allowed for in the 
Months, and that of Jupiter s Orb by a Table of the/Equation of 
Num. II. amounting in all to 3 * Revolutions of the Satellite to Juprer. 
This in the Tables following I have thought fit to leave out, Jhewing- 
how to find it by help of the former /Equation of Num. I. The 
Numbers are in efTeft the fame with Monfieur Cajjim s, only reduced 
to our Stile and Meridian, and the form of them abridged, and tis 
hoped amended. See Philof. 'Iratilaft. N°- 13^ 
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Tabula Trim* lEqmtionk ConjunSliomm prtmi 
Satellitis cum Jove. 
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Tabula Secutid<e JEquationis ConjunStionum primi 
Satellttis cum Jove. 
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T ABVLA MQVATlomS DIEKVM 

cum Solis loco adeunda. 
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This laft Table of the /Equation of Natural Days 
might have been (pared, as being publilht in feveral 
other places, but it was thought proper to have all the 
Elements of this Calculus together, that there might be 
no oecafion of any other Book to perform it. 

The ’Vfe of the Tables, 

To any given Tear , Month , and Day , to fnd the next 
Eclipje of the fir ft Satellite of Jupiter. 

I. In the Table of Epochce (pag. 140.) find the Year 
of our Lord, and let down the Day, Hours, Minutes, 
and Seconds, with the Num. I. and Num. If. thereto 
annext; and (in pag. 141 and the following) leek the 
Month, and day of the Month, with the Hours and 
Minutes, and Num. I. and II. affixt, and add them to¬ 
gether : and the refpe&ive Sums Ihall lhew the mean 
time of the middle of the Ecljpfe (ought, with Num. I. 
and Num. II. required. But it muft beobferved, that in 
January and February in the Teap-Year one Day is to be 
added to the Day thus found. 

II. If Num. I. be found left than 1114 with Num. I; 
or if greater than 1448,Subftrafting 1448 therefrom,with 
the refidue, enter the Table, pag. 145-. and you will have 
the firft Equation to be added to the mean Time before 
found. But if Num. I. be left than 1448, but greater 
than 1114, Subftrarft it from 1448, and entring the 
fame Table with the remainder, you (hall have the firft 
Equation to be fulfirafted from the mean Time. Then 
Divide the Minutes of the r faid firft /Equation by 11, 
or rather } r, and the Quote Ihall be the Equation of 
Num. II. ( anfwering to the Eccentrick Motion of Jupi¬ 
ter) to be added thereto when the firft ./Equation Sub- 
drafts, and 2 contra fulftrafted when that adds. 


III. If 
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III. If Num. II: thus equated exceed ii£,4, Subftrad 
ii5-,4 therefrom; and if the remainder or Num. II. be 
left than 113,with the laid remainder or Number ; or if 
greater than 113, with the complement thereof to 115-,4. 
feek in Table pag. 14 6 . the fecond Equation, which be¬ 
ing added to the Time before found, gives the true Time 
of the middle of the Eclipfe. 

IV. With Num. I. in Tab. pag. 147, fcek the half 
Continuance of the Total Eclipfe, which is to be added 
for the Emerfion when the ^equated Num. II. is lefs than 
113, or if more than 115’,4, it be lefs than 338. But 
if it exceed 113 or 338, then is the Semimora to be 
fubftra&ed for the Immerfion. 

V. Laftly, with the Sun’s true Place take out the 
^Equation of Natural Days (in Tab. pag. 148.) which 
added or fubftratted according to the Title, gives the 
time of the Immerfion or Emerson fought. 

Now how few Figures ferve for this Computation, 
will befl appear by an Example or two. 

Anno 1677. September 17 th -8* 1 -9'. 40". at Greenwich, 
Mr. Flamfieed obferved the firft Satellite to begin to 
Emerge ; that is 8 h * 9'. zo". at London. 
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Again, Anno 1683. November 30 th - i6 h - 48'. 40" 
under the Meridian of Hendon, the Immerfion of this 
Satellite was obferved by E. Halley. 
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A Third Example {hall be the Emerfion obferved at 
Paris by Monfieur Caffini Anno 1693.. January 14 th - io h - 
40!. 28". that.is, at (London at ic)'- 30'. 48". 
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After this manner l have compared thefe Tables with 
many good and certain Obfervations, and fcarce ever 
find them err above three or four Minutes of Time; 
which proceeds, as may well be conje&ured, from fbme 

final! 



C ) 

(mall Eccentricity in its Motion, and from the Oval Fi¬ 
gure of Jupiter's Body,whofc quick diurnal Rotation has 
by its Vis Cent rtf uga dilated his Equino&ial, and made 
his Meridians much Elliptical , fo as to be difcernable by 
the Tclefcopc. Mr. Mewton lias (hewn that his Polar 
Diameter is to that of his Equinoctial as 40 to 41 nearly. 
But we may hope future Oblervations may (hew how to 
divide thofe compounded caufcs of Error, and cor reft 
them; which Errors are exceeding (mill in comparifon 
of the ihort time that the Satellites have been difeo- 
vered, and argue the Skill and Diligence of the dder- 
vedly Famous Author of tlicfe tables. 

( had aimed forgot the Conftrudtion of the Table, 
247. (liewing the half continuance of the(e Eclipfes: 
In'this the Semidiameter of the (hadow of Jupiter is 
made by Caffini juft 10 Degrees, and tliat of the Satel¬ 
lite 30'; and the Satellites Afcending Node being lup- 
pofed in 1 j°- of Aquarius., at the end of this Century, 
(that is, 20’. before the Perihelion of Jupiter ) it 
will thence follow, that Num. I. being 816 or 2102, 
Jupiter pades the Modes of the Satellites Orb, and con- 
(equently theft Eclipfes are Central, and of the greateft 
Duration. But Num. I. being 215 or 1481, the Sa¬ 
tellite pades the (hadow with the greateft Obliquity, 
viz. 2 0 . 75' from the Center, whence the Semimora be¬ 
comes of all the (horteft. if his Table is not however 
fo nicely computed, but that it may admit of Corre¬ 
ction in the Seconds, if a (mail part of a Minute were 
conftderable in this irfair. 

The Tables of the other three Satellites not being fo 
perfedt or exadt as thofe of the firfty having greater in¬ 
equalities, are here given in another form, requiring, 
the adiftance of the Tables of Jupiter's proper motion. 
The Periods of th:ir Revolutions to Jupiter's (hade are 
as follows: 
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"period. Secundi. 3d. jgh. 17'. 3'" Jive z r ' T Rev.primi. 

Period. Ttrtii. 7 3 59 39 22 five 4 Rev.primi. 

Period. Quarti. j6 18 5 6 50 five 9 -fi Rev.primi. 

Whence the Table of the firft Equation of the Fir/l 
Satellite , ^srg. 245, or Monfieur CaJJini's larger Table, 
may by an cafie Redu&ion ferve the other three ,• the 
^Equation of the Second being 2 > or twice the Minutes 
with half fo many Seconds as there are Minutes in the 
^Equation of the Firft, and the greateft ^Equation there¬ 
of 1 ll -18'. 35". The Equation of the Third is 4 *4 times 
greater than that of the Firft , and when greateft a- 
mounteth to 2 h -38'. 29". And the ./Equation of the 
Fourth being 9 T f times that of the Firft , is had by Sub- 
ftra&irig v and •,-! from ten times the ./Equation of the 
Firft , whence the greateft becomes 6 h -1 o'. 2 8So 
that'Num.I. and Num.II.as here collected for the Fir/l, 
may indifferently ferve all the reft. 

As to the Second ./Equation of the other Satellites , 
Morifieur Caffin't has, by his Preecepta Calculi (as is be¬ 
fore mentioned ) fuppofed the Minutes thereof to be 
increafedin the fame proportion; as inftcadof 14'. io''. 
in the Firft, to be 28'. 27". in the Second 57'. 22". in 
the Third, and no lefs than 2 h i4'. 7". in th e. Fourth', 
whereas if this fecond Inequality did proceed from the 
fucceffive propagation of Light, this ^Equation ought to 
be the fame in all of them, which Monfieur Caffini fays 
was wanting to be fhewn, to perfect Monfieur Romers 
Demonftration; wherefore he has rejected it as ill found¬ 
ed. But there is good caufe to believe that his motive 
thereto, is what he has thought not proper to difeover. 
And the following Obfervations do fufficiently fupply 
the Defe& complained of in the making out of that 
Hypothefis. 

Amo 1676. Ottol.x. Stil.Nov. C h -id. 37". app. but 
5 h ' 79'. 37". ceq. time, Monfieur Ca/Jini at Paris obfer- 
ved the Enterfion of the Third Satellite from Jupiter s 

fhad^w. 
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fhadow. And Again, Novemb. 14 following, 6 h vic/. 55". 
app. Time, but 6 b ‘$'. 55". he oblerved the like 

Emerfion of the fame Satellite. The obferved Interval 
of Time between thefe Emerfions was 4 3 d o h - 6'. 18" 
which is 8'. 22". more than 6 mean Revolutions of this 
Satellite, of which 4'. 27". arifes from the difference of 
the firft /Equations and the greater continuance of the 
lat,ter Ecliple; lo that the other 4 Minutes is ail that is 
left to anfwer for the difference of the fecond /Equations; 
and Num. II. in that time increafing from 48 to 72,gives 
4'. 36". for the difference of the fecond Equations of the 
Firft Satellite. So that here the fecond /Equation of the 
Third is found rather lefs than that of the Firft, but the 
difference is (o Email, that it may rather be attributed to 
the uncertainty of Obfervation. Whereas according to 
Monfieur Cafitni’s Method of Calculating, inftead of four 
Minutes it ought to be 18'. 38". and the Interval of thefe 
two Emerfions 43 d o h -2i'. exceeding the Time obferved 
by a whole quarter of an hour ; which that Curious 
Obferver could not be deceived in. 

Tiie like appears yet more evidently in the Fourth 
Satellite. By the Obfervation. of Mr. Flamfteed at Green¬ 
wich, Anno 1682. Sept. 24°- i7 h 45'. T. app. but i7 h - 
32' ' T.teq. the Fourth Satellite was feen newly come 
out of the fhadow, fo that about iy h - 30'. T. xq. the 
firft beginning of Emerfion was conje&ured; and after 
five Revolutions, viz. Decemb. i7 d -ii h - 16'. or n h -18'. 
T. aeq. he again obferved the firft appearance of the Sa¬ 
tellite beginning to Emerge, that is, after an Interval of 
83 d -17 h - 48'; whereas this Satellite makes five mean 
Revolutions in 83 d - i8 h -25'Here we have 37'i to be 
accounted for by the feveral Inequalities. Of this 21'is 
due to the firft ^Equations, which is reduced to 19' by 
the greater continuance of the latter Eclipfe, Jupiter then 
approaching to his defending Node : So that there re¬ 
mains only 18'i for.the difference of the Second/Equa- 
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rioos.vyhilft the Earth approached Jupiter by more than 
the Radius of its own Orb; and the difference of the fe* 
cond Equations of the Firfl Satellite being according to 
Caffini 8'. 30", the faid difference in the Fourth ought to 
be i h -io'£ inftead of 185; whence the Interval of thefe 
two Emerfmt would be according to his Precepts, but 
83 d 16 h -46', inftead of 8 3 d -17^ 48'. obferved. And 
whereas iB'i may feem too great a difference; it mull 
be noted, firft:, that Monfieur Homer had ftated the whole 
fecond /Equation zz ! . 00", (vide Phil. Tranf. Mum. 1 36.) 
which Monfieur Caffini has diminifhedto i4'.io";fo that 
inftead of 8' *, Monfieur Homer allows above 13'; and fe- 
condly,that in the firft of thefe Obfervations, being about 
half an hour before Sun-rife,the brightnefs of the Morning 
might well hinder the feeing of this fmalleft and ffoweit 
Satellite , till fuch time as a good part thereof was e- 
merged. 

But I have exceeded the Bounds of my intended Dif- 
courfe, and (hall only Advertife, That thefe Tables are 
not Printed with the ufual Care of the Imprimerie Royals 
a Paris, That the Tabula Hevolutiomm primi Satellites 
Jovis in Ami's ioo,pag.i 3 (S’ feq. is faulty in thefe Years, 
1 6, 39» 55> 98 & 99; as is alfo the Epocba for the Year 
1700, pag. 99. where pro Mum. I. 1853 lege 1873, and 
pro Mum. II. 1004, lege 110,4; And that the Number of 
Revolutions of the Second Satellite in 100 Years, pag.6o, 
6 1; of the Third, pag. 76,77 ; and of the Fourth, pag.90, 
91, are by a grols miftake of the Calculator, all faife 
and err<?neou$, and muft be amended by whofoever 
would ufe them. Which yet ought not in the leaft to 
be attributed to the Excellent Author, but rather to the 
Negligence of thofe employed by him. The Reader 
hereof is defired to amend thefe following Errata , which 
were difeovered when it was too late. 

ERRATA. Pag. 138. I'm. zj. pro 5°- 30'. leg. 

31', 40". lin. z 5. pro 8 leg. 8°-i8' ?. 


Ill A 



